Abstract -New methods of double bonds halofunctionalization of allylic and homoallylic alcohol and amine derivatives have been developed. Carbonates, imidates, urethanes and amides have been cyclized t o heterocyclic intermediates whose hydrolysis leads t o diols, triols and aminoalcohols. This method has been applied t o the synthesis of deoxyaminosugars (ristosamine and daunosamine), sphinganines, sphingosine and 2-amino-2-deoxytetritols. Moreover the use o f chiral auxiliaries allows t o obtain easily separable diastereomeric mixtures of heterocyclic intermediates, useful for the synthesis of biologically active compounds such a s propranolol and GABOB.
INTRODUCTION
The synthesis of biologically active compounds prompted interest in the development of new methods for the construction of a variety of polyfunctionalized compounds. The use of a cyclic system t o achieve asymmetric induction in acyclic compounds has become a synthetically useful strategy (ref. 1). ln this field we have developed methods for the functionalization of unsaturated alcohol and amine derivatives, simply on addition under kinetic conditions of an electrophile to suitably prepared derivatives containing an internal nucleophile. The electrophile promotes the cyclization, thus allowing a regio-and stereocontrolled synthesis of heterocyclic intermediates. The high stereocontrol seems t o rely on the propensity of a cyclic transition state t o assume a configuration compatible with the smallest interactions among the substituents. In fact 4,5-trans-and 4,6-cis-relationship for 5-and 6-membered rings respectively, have been preferentially observed. After hydrolysis, polyfunctionalized compounds are obtained, so that the formation of the heterocyclic intermediates is a valuable tool for the transfer of chirality from a preexistent to the newly formed stereocenters.
A theoretical approach has been recently envisaged (ref. 2 ) t o explain the high degree of asymmetric induction achieved in 5-membered rings starting from substrates containing an allylic heteroatom. Due t o the presence of an internal nucleophile, a concerted mechanism can occur, that proceeds via a more probable intramolecular attack on a ar complex, not an onium ion; the electrophilic attack occurs on a preferential conformer with oxygen or nitrogen in plane, giving rise t o the major trans product. This agrees with the results reported in the literature.
FUNCTIONALIZATION VIA IODOCARBONATES
Our first work in this area has been the synthesis of five and six membered cyclic iodocarbonates (ref. 31, which are smoothly prepared in good yield by bubbling CO into a THF solution of lithium alkoxides, followed by addition of iodine. This reaction has a wide applicability t o a variety of allylic or homoallylic alcohols, and some results are summarized in Table 1.   2 The cyclization exhibits an high regiocontrol, since allylic and homoallylic alcohols give five-membered and six-membered rings, respectively. The cis:trans ratio of diastereomers has been quantified by g 1.c. analysis of the crude reaction mixture. The stereochemistry has been determined by 'H NMR spectroscopy of the pure diastereomeric compounds or by conversion into epoxyalcohols of known configuration.
The cyclization of an allylic carbonate with a terminal double bond shows low diastereoselectivity affording a 40:60 cis:trans ratio of the 2,5-dioxacyclopentanone la, whereas the cyclization of a carbonate with a substituted double bond, affords the 2,5-dioxacyclopentanone in a 7:93 cis:trans ratio. ln addition, homoallylic carbonates form six-membered cyclic derivatives with a good stereoselectivity towards 4,6-cis-relationship (Id, *).
Bartlett et al. (ref. 4) exploiting successively the cyclization of homoallylic tert-butyl
carbonates under thermodynamic control (1 in acetonitrile) observed the same stereoselectivity as we have found in the anionic carbonates cyclization process. They consider key for high stereoselectivity in this and related processes, the thermodynamic conditions employed. Although in our case the diastereomeric ratios for both five and six membered rings could reflect a thermodynamic preference, the data of the literature indicate that neutral conditions provide a kinetic control (ref. 5). It is hypothizable a mechanism which involves a rapid iodonium ion pre-equilibrium, followed by a preferential attack of the internal nucleophile on the iodonium ion, leading t o a cyclic transition state that assumes a configuration compatible with the smallest interaction among the substituents. 
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The interest for these syntheses relies on the complete regio-and stereocontrol of the cyclization. The regiochemistry of the cyclization is in total agreement with the above discussed factors affecting the ring closure. In fact in the starting pyranoside the methoxy group in the allylic position of the Z-double bond destabilizes, by an inductive effect, the transition state where a positive charge develops at the adiacent carbon atom, forcing t o a 5-ex0 ring closure. 5-dihydro-1,3-oxazoles (ref. 11,21) . The diastereomeric ratio reported in the table has been determined by g.1.c. analysis and 13C NMR spectra of the reaction mixtures. 
SYNTHESIS OF (+I-SPH ING
R = HOCHa
The data of the Table 6 show that the cyclization of a substrate with an alkyl group in the place o f the free or protected CH OH results in a greatly diminished selectivity (compare 
